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boiler has actually borne without bursting or leaking, the greater will be its safety for the future; and this the more so if the severe test has been repeatedly applied without the occurrence of rupture or destruction to any part. On the whole, my opinion is that people, while liking to be left fondly to cherish the idea that perhaps or probably they have a wide margin of extra strength for the sake of security; tod while willing to pay for the material required for such extra strengths, are habitually quite too niggardly of making sure that they have a good margin at all. Thus the material applied in giving strength that people will not dare intentionally to call into play is really little better than waste material in so far as any working within limits of safety is concerned; and beyond limits of safety people ought not willingly to work their structures, or to allow them to be worked, when very serious consequences would accompany the failure of the structures in strength. Such extra material, no doubt, is a proper means for diminishing the risk in unproved or insufficiently proved structures; and it may often be properly introduced on that ground, as also for affording greater durability against corrosion or wear.
Cases no doubt may occur in which it may be better not to prove a structure beyond the working load. Without waiting to discuss such cases, I may suggest a bridge hastily constructed by an army for its use in retreating before a pursuing enemy, or an existing bridge of doubtful sufficiency which it is about to use in the same circumstances; a worn rope let down a precipice for escape of an unfortunate party of people surprised by a rising tide; the boiler of a merchant screw steamer pursued in time of war by a privateer; or, on the other hand, the boiler of a privateer pursued by a steam ship of war. In all these cases there is danger both ways; and then it may be wise to choose that which seems the less.
Further, there are few engineers who have had much practical concern with steam engines, and who cannot recall to mind cases in which it has been preferred to continue working a boiler found to be in very bad condition from age and corrosion, rather than endanger the stoppage of some very important work, by venturing to prove the boiler beyond its ordinary working load, and thereby using means either to break it, or to remove all grounds of fear in